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FORMATION OF HETEROGYGLES 
Specification 

Technical Field: ^ . ~ . ' ' 



anilide-^linked-heterbcycles. M6^^^^^ 

anilide-linked-alk^ne iand rdfe by:0^iqd6xybenzoic aci^^^^ 



Backgrourid^ 
yvhat isjn^d^ 

ariinde-lihked-ajk'ene is;; 

alsp needed is;a^^^^ 

ubiguitous:;andc^ 

It is disclqsbd 

thiooxazolidinones,:and;^^ high; yields. byxeactingy^alkeno;'-^^^^ 

^/Tiijjq|s:Ay(th^ 

pfebQ^SQtfc 

Jw-prgi-^erin 

Tetrahedron Lett. E. J. Gorey, et al., Tetrahedron Lett. 1995,36; 348573488). This simple reaction ' - ^y;;' 

i 




Morepartic^^ 

in;an[ IBX-m^^ 

reactioni js unbiai^^d to^ 

x:ase;the:reaction^ 

ielectrorizdpn^th^ 

j6);:.^j(Ei(^ron^^ 

hS'aridi"^^^ 

all proceed smopthl>[ and in high yields. ^ ^ 1 A'- 'I " - ^1 



p.ne;;p5Rf M-^ 

anilidd^lljnked 

attached ;tp: the 

linked tQ;thealkerie' at:t^^ 

6;:uhsiatura^^ have ohebr:- 

[m6re:sub5tituente^^^^ by treatment with / J 

A^iodoxybe^^ anilide-linked-heterocycle r 5 

.iOdM?je?-tha a five rnembered ring » l;l 

irrcbrppra^^ 

pf;the:ahiljde;^ ■ 

:lHjliariptlii^r^^ 
thesynthe^ 

synthesis;of;tKe'^ ^ ' n'^'v;^, ' -"-^ 

Appprdi^ U^i^ oVi^r^^^^^ starting ma^teriajs can 

be a^ cyclization stepijari aryl ;^ 

^(PJn®;!?]^^^ apid for '\ * i 

firpiiuc^ ^V, 11^. ' 

Arrpxemg^^ S^^^ • ] '[/V. 
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In the above reaction, the 0x9 groups represented in the above structures rhay be optionally replaced by. i 
thioxo groups. Whien th^ iaibove ahllid^-linKed-iaiike^^ anilide-linked-heterocycle looks t 

like the following: ' 

phce again, the 0x0 group represented in the above structure be bptionally replaced by a thioxo group. In : 
the a^?pv^ j^trgctgr^^ sulfur; and X2 (not shown) is carbon. 

^^^PW^ the. preferred isubstituents for R'b^ and R"^! k: e.. the sub^tituehts on the ahilide benzene ring, ; 
are unchanged as compared to the earlier example: Additionally, the preferred substituents for the alkene,. \ 
i;.-e..:B3, R4,:.R5, and^R substantially identical to the earlier example. However, because X2 is . 

carbon in this example, Variable substituents may be employed at that position, i. e., R2. Preferred 
substituentSjfq^^ substantially identical to tha R4. R5, and R6! ^ 

in addition tp the abpvei cbnden synthesizing thei i 

anilideMinked-alkene sub^^^^ employing only one step; In each;: 

instance, the substitu are limited by the availiable starting | 

rriaterfels, the chem^^^ the :synthesis oift^ the chemistry pf the subsequent cyclizatjoh i 

rei^cticihf P the following: ■ 

Coupling an isbcyanateior t^ or thiplfprj * 

prpducjng;the;a^^ follov/ing reaction: - : ^ I " : ' ' ! • j| 



Coupling an isocyainate di: p ■ 
aniiiderlinkedTaIke : ■ .• 

aryl-3-alkeri|j^tW S 1 rii-:; I i : ^ " i i'- • - : • ii 

Coupling a P,:yrur^^ V j! iiy;: / j!^:; : : v; \^ 

thiophosgehe ini;a 1 i ; : ii:; ;:| 

fr0iTr)^:gr6u[i;Qpi^ ^is! ; ; i- • : 

represented;by"th^^ ''i-;Jri^;^;^;^jp;>.;^:;r^- 

QpUplin0[:^^ ih-^^:; - :k'';V 

three way i^oupiin : : J •;; ■* ^ ; 1 

foll(winig::reac 

Figureiii illgstj^ 

produced fro '^©action :6f v i;:; i;-;^^ 

u[is|itiir9t^^ is liiustj^ed;: ;! ::- : L:::r • v :^ 

Figure:2:iilusf|^ 

Fri^ure aniiys^^ . 
Fiigure-4jlla^^ 

Figure 5; illust^^^ ^rtiide fprii: ^ 

reactiph;With::lBXi^^ "vi 'i-V;':--'-:" -:-' -L;: ; ^ 

FigureT6js a-j^^^^^^ of amido alkisines to form heterocycles. ; ■. . ; 

Figure 7 i^;a' table :||ju and their :; 

hj^rblysis to 1^2 pis-N-phe^^ 

Figure 8 is a table illustrating the IBX-niediated cyclization of thionbcarbamates and open-chain ureas and" ^. 
thioureas to fprrn thipnobxazo^^ 
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Figure 9 illustrates three preferred nrielhpdolpgies for producing; ex^ 

employable as substrates. Exemplary commercially available starting materials for each of the three 
methodologieis are illustrated in Figures 10-l4. In methodology i. anilines are mixed with y-alkeno 
carboxylic acids in the presence of EDC.(1- (-:3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride) to 
produce an anilide-linkedalkene wherein the. alkene ihclud^^ a carbon which js attached to the oxp group of; 
theanilidei^ * ^V: \ 

In methodology 2, arviisbcyanates or aVyliso (thio) cy^nates are mixed with allylic alcolhols or allylic amines 
to produce an anilide-linked-alkene wherein the ajkene includes an oxygen or nitrogen which is attached to 
the.oxo or thjoxo group of the anilide; In' methodology 3. anilines are mixed with allylic alcolhols or allylic 
amines in the; presence of phosgene'^ thiophosgene to produce an anilide-linked-alkene: wherein the 
ial.kene.inplude$ a nitrogen ^^^^^^^ 
Figure :1p: illustrates 50 e 

Figure 9. Over 4000 other^a^^^^^^^^ -1 , / 

Figure i i jl(u$itrate^s 2^ ... \: 

Figure 9. Oyer .175 aryli^^^ vvere commercialiy * 

availal)leiin.-i999;::l:':^^^ -'-r^'f- ;:y -^V^ V" ."-i ' .*•;' -^i' *' -^ j^' ] 

Figure 1? illustr?ites 25 (?:?<eitiplary:y:ai^^ emplpyable.in methodplogy. lpf Figure 9. Over 

200 ptiier y^^^^ 1 50 y-alkeno cart)pxylic esters were commercially available in r 

Figure 13; illQstratb^^ 3 of Figure 9: Ovjer '. • 

300 ptherall>^ic ajcph^^^^ wereLcommercially available. in 1 999. 

Figure :t4;illu^^^^ and 3 of Figure 9i Over 50.: 
6theria|ly!ib^ • 
several hundre^^^ MsGI; 2, NaN3; 3. Ph3 • H20; ' • 
Bgu^e^:1 5;lllustrates ah^ v: 

tJetaifed Descr^^ -^ii:;:-:!-' : •^i^•^:•JV::H:-!ft/•^ '^v ' ' ' ■■ -^'y^^^'-^'-'v^/ .J 
The preferred methpdo^^ 

9. iThere is a plethora of rea^ that coirespond to tt]^ starting materials for this 

substrate: The generajity of this t^^ :;; ^ A 

demdnstratedjn BgiJrBS.6TiB:^;;:^^ . ■■^V";.:.;::^;;::' V^; '. V'^-; . 

Remiarkably.:bxazo 

Figure 8) and cyclic urbaS a^ 

the corresppndihg carbi^^ 

thisstraightforward'prptocplVHyd cis-N-phenyl; 
1.2Tamino alcohols':(^ 

5i ^ntri0d;:|i;6-i7; Fii^Mre:7*=^€ihtr^;5>j^ 

of ;effidency;^::^-^^^ '■^■A:- -: ;•: V;-'^^ :• > :y:^'v';r''= rS- --^:- ■ ' ] 

The procedure is p^ 
iBXinTHjF;:;^ 
jrnpefyipUs^^ 
efficiency and reiiab^^ 

wherein cyclization' occ to furnish the polycycje (Figure 15). ; ; ; ; • ; 

The IBX^mi^diatedrc^^ • 
as a radical^as indica^^ be ; ■ '. 

confidently defined at present, nor can the exact nature of this intermediate. IBX may interact with :anilides!* ; 
fb produce a species which behave^^ radical (A.-C/.Callier. etal.rTetrahedron^^^L^^^ A.-C. 

Cajifer.-et aU Tetrahed^^ M. NeWcpmb; et aL.rTetrahedr 1035-1038; M. Newcomb, i 

et aL; Tetrahedron Lett. A. J: Clark, et alv-.^:^: ^ : : ^ - : v^^^^^^^^^^^^^- 
Tetrahedron :Lett. A,; J.;Clark,et:a^ 

Clark, et al., Synlett 199^;^ behi^yes as ah amidyl . 

radical^js then engages'Uia 
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presumably from the solvent Mechanistic studies of the'reactibn of alcohols, with IBXhave been performed. ■ 
e. g;, S. De Munari, et al., J; Org/ Chem; 1996,61. 9272--927^^ Frigerio. et aL, I. Org. Chem. In 

contrast to the mechanistic studies of the reaction of alcohols with IBX. NMR studieson the present V.: : 
reaction indicate. that anjlides dp not form stable interrnediates with this reagent. A 0.05 mmol scale r 
reaction was performed in DMSO-de at varying temperatures (25r1 10 C) in an . \. 
NMR tube. No interrnediates could be detected; only product formation and some decomposition of IBX : 
was- observed. Thq^ i^^ of anilideis with IBX might, therefore, be short-lived. Additional evidence for \ 

the radicalpid character of the reactbn is seen jh Table If bntry 9 In which case a^t \ 
djasterebisomer^^ 

The preisent process is demonstrated tp proceed bniy with anilides, suggesting the requirement fbr a pro^ 
'electronic enyirbnrhent surrounding the nitrogen. >^ fbr this requirement remains^^^^^^ 

unknown, the aryl moiety of these sj^tems may assurne an active role in the reaction, i. e . the ar>^ moi6ty : 
is more than just stab^ V,. ' ^' ' 

Xhe structural typeis produced b^^ are found in innumerWbte natural prpducts . l 

arid medicinally important compounds^ 

organicsynthesis. A literature search usin 

types in haturaj produ^^^ 

the^^functig/^ 

i^elected exarnples:;Natural prodiictsi^ Yu^ Takaishi;- ^! 

,et;a!.;:j;:Nat: ;Prodi,;;y^^^ -'^-^^Wr^^^^^^^^ 
Isbschjzogarn 

T,;Tan,:et^ljv;ji^^ 

allv (Pharmacia S. :p:;A^ application WO 95-EP1650; b) (5-H^^ 

et al:. r(Farmitelis Erba ' . : i , ^ - * ^ \ * 

S: R-;U;ftaiy)/l^^^ : 

a! , (TaihO' Pharrnaceutl 93(WP^^j d) (^ 

hypoglycemics) Hy:Yjana^^ 

Appljciati^^ ,i;.::.\;;:i|:;r:^^ 

HbterpcycLch^ 0 '(antidepressant) {^^^^ Patent' :^ ^1 

ApplicaHm; IT;75^^^ 

Furthermore, the extraordinary ease with which the: starting'imaterials for these reactions rah : be prepared, 'i 
coupl^id yy^tfi th^ striking c6m 
gen^inatipn 6^ 

Experimental, Section: :* ^ ' ^^^ * - ^ j 

Toai^lutipn-j^ 

complete: ther^^ 

iadf^itjbh;;6f^anp^ 

fB^tiprt:m}xt^ 

hexane:!;:^ 

pkta;fpr:selebt^^'ct^^ 
;i6b;-C6iortessxubldrCfvs 

EtOAc: hexane 1: 2]; IR{film)X = 2968,2865. , * ' ' . ' " V-.^.^^ ->.::• 

24bi;Rfb^5:;isinca[;^ 
2920.2848;i;73^:^ 

30: F?f=:0^4.|^^^ 

3380,2361.1602.1503,1432^1^^^ 
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^ . ■ CJaims 



What is claimed is: 1.;A process for converting an anilide-linked-alkene to a anilide-linked heterocycle, the 
aniilde having a benzene rih^^ to the benzene ring, and an oxo or thibxo group j 

attached to the anilidie nitrbgen/.the an^ the oxo or thjoxo group, the alkene i 

including a carbon. o>^^ thipxo group.: the alkene having a 6 • 

uhsaturation with respect tathe oxao^ alkene each optionally having , one or ' 

jmore substitij^^^^ . // i: : 

^ycii^pg;!th^'^^^^ : / '-^■■'^'^i^-'- 

producing the anilide^ 

banzene Ting of ibe ahilid^^ being a -five menribered 

ring incbrpqrati^^ ■ : ; . : V : : 

^^irij^ linking; tb^ : P 

tile Inilidef^iinj^ I 

y/higrein: iXli^s^ 
fe6hsistiris(|bf:<ia^ 

pft^rnilnaiiis^^ '^*:;; -v--^^^/^:'-:^^ 

radicalsMhe'nph-^^ 

fnpre;:of:thQ:jiem raipirals^ip-^^^ 

thbjprminal ray^ of hydrogen; alkyi; ^ , . 

aryl; ^)kehyl;;allyl;^'W^ . \- r ^vii^r: = i i 

tri (alkoxy) ;sily1^ prthofprmyl; : • 

trialkylsilpxyiLa^ i^ir^^'; ! : : iiNjr^ 

rajdib2(l;B^^^ 

^ItenylVbriaiyl f^^^ ^.f^'s'^^^fM^-^^^ 

^he nonTtermjnal rad : :: ili i^i 

aj}^(;jfuliy:pr 

;aftiiidp^ Is^turg(ti4 ^rlr^-'^ii 

satoratbdialkehe f '^^ ^ ;i .i^::; • ? 

that excludes sulfur : v; 

siaturatedjfused : 

thatj^dud^ : iN; i 

ethef-idi^ikyia^ : ; ' *: 

to'fiydrogen^ 

hydrpgen-and^ 

bbbideb;^ 

hrtrbgpiit^ 

hayjng-ainitix^ 

thiourethane: ha^ 

la^l^ies;iii^^ 
aikylsilane; silyl |eth 
with:the' prbvispjthati^^^^^ 
hbt bbbupied by 

tbrnilH^r^ndin^ i^.-^i-M^^Q^'^^^ 
terriiinaiiradite^ 

withpne orimor^^ .i '."; ; i 

the;ferniih^[ rad^ ; • : ; ; ■ = 

^ryl;;;glkenjyi;-an^ ' . \ V:^-^ - :* ; ; 

dialky^aryisilvl;:^ ;: * • 

prthofprrnyl; triajk^dsiibxy; acy^ ' 

radiqa^i; '^r^^ ; ::: I j ; 

alkehyi; br-iajrj^ fad^ I-^^y^/V. -l^: ! :i ^i^^i'": t 

the-npnTteTO : -j :: 

alkyli'briidgingsa^^ 
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ring not containing sulfur except as the sulphohe moiety; olefin; cyclic olefin; - - — - . 

aryl; alkynyl; heterbaronnatic not containing sulfur; heterocyclic 

containing sulfur except as a sulphone; ketone; esten ketal; acetal;^ 

dialkylar^anrijne; nitrile^amide except arnide having a niVog 

HydrogeKand an aryl group; iirea except urea having a nitrogen bonded to 

hydrogen and an aiyi group; W 

bonded to hydr^geri:jand; an ^ 
nitrogen bonded to hydrogen and an aryl gro 

haying a nitrogen bonded to- hyd an aryl group; thiourethane . except ;• 

thioiirethahes having a ni^^ to hydrogen and an aryl group; .1 

be, P-uhsiaturated ketone or ester; su^^ imide; diarylketone; : | 

lactone; lactarn; lactina; sujtam; sultim; allylsi^^^ 

alkylsilane; silyl ether; siloxahe; orthosi|icate; si^ j - / 

with the proviso that R2, R3, R4, R5 cannot be fluorine, chlorine, bromine, cyanide. " I 

amino, alkylamino, dialkylamino, arylamiho. dia 

^rylthioarnido, arylcar^^ ^ ; . 

acyipxy radicals thaVjnc^^ ' i,- • ; : • ; '-^ ■ ". •^ ^■l 

with the further prpYisb that^l^^ that has a ^ ; ' \: 

dbubleqr Wple febndio^ that-is poryugated ^ . j 

with the, 6 uji^aturati^ ^^^^ : ; : . i J : ir^:^ v ' 

with the further prpyiso that a vinylic radical* ' • • : M 

unless a complex^ixture bf products is desired or R5:is the same as ■ v :; : J 

3. The proceis;s;:5a^ fbllpyyring a^ditionai s^^ 

saidipplv^V^lia^ l^^:.^'" -:^^^^ 

coupling ahia with aVi 6runsa^ for L ' ; v-^^^ 

pr^pdiicifn^:!^ ! > ; 

the 0^0 grpOps rep^^^^ 
anjlidiBHinjs^ 

thb 0^0 grioMji^ struct(jr^ |beirig ppj^^ by a ihipxo group*; wherein this :Tj 

ahilidernhked-alkene> 

polycyclizing-step areJirriifed - : • ' -'iO';^ 

XI is iseleded fipm th^^ 

R'a. iRli),|an(;|;^ 

radicals,: the nbnrj^ . iJi^:; x: :f:::;-r. p • / ; 

more of the ternriinal or non-termin ^ ' 

th^iti|r|iniii^^^ 

aryi^ i^jkphj^^^^ : . / 

tri (alk6xy);silyl; fluorine; chlorin ■ : ' . ■ : =^1 

trialk>isilbxy;iacylbxy^ 

radical; arylbxyi^trifiuQrom thiait iridude aui alkyj, J-^i : " ' / : - j i :?: • :: j 

alteriyl/ipr'aryl, radical;; a^^ [-r/i v'-' ' ■-::: *' . V ■ ! . .•• j ' 

the npri-terrhinal rad^ 

alkyi;;fully or partiaH ring alkyi fused :to the benzene rin the': . : 1 

ariilide ^t Bla land R|b oi^at R-i^^ alkene; partiajly ; ; 

saturated isjlKe^rT^ , : • ' /; 

that exciudes Sjlto fully : ' L ^ V : j j 

saturated fused tb the benzene rin^ and R' : ' ' v! \;- • i 

that (exclude Sfjlfur exb^pt a§1he s^^ kptofiie; ester; ketal; ace^^^ P: • J;; 

ether; disilkyjaryl^n^ihei nitrn^^^ 

to hydrogen and an aryl group; urea except urea having a nit^^ bonded to . . ^ • i. ■ \ : 

hydrogen and an aryl group; thioamide except thioamide having a nitrogen ; 

bonded to hydrogen and an aryl group; thiourea except thiourea having a . . . /| 
nitrogen bonded to hydrogen arid an aryl group; urethane except urethahe : 
having a nitrogen bonded to hydrogen^and an aryl group; Jhipurethane except 
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thipurethane havi^^ bdndedto K>^rbg^^ ' y'- ''] ' ' * ' * v ■ J ' ; 

(X; p-unsaturated keton 

lactone; lactamVlactim; sultem ; ! 

alKylsilane; ^yl ether; siid^^ _ 
with the proviso that at least one orthp position of the anH be hydrpgen and | 

hot occupied by :R'a. R", or R3;:R4,: R5; and R6 are each independently selected from a group:- 

of;ternriinai -and'nbnj^^ ;: ^'^i^i'L'- • ^i;:; :!*-';" • '^vi'^r];: • x ■ '■ • ':. v^- ' . • • ':■ ; \; ' . ' .1 

t^rrninal radicals, the nbn . 
wjtri one or moreterrninal or non-ternriina^ : ./> ' . ^ ^ ./ : ; 

the terminal radicalis being selected from the gr^^ 

aiyl; alken>^; aiiji^^ a^ ' i 

diajkyl^rylsilyl- :tri (alkox^^ • ; 

orthpfprmyl; Walkylsfilpxy;:iac^^ a(yl,::alky| or alkienyl j ^ ; . : 'v:: 0 ! :^ ; i 

radicsii; aryl6x>^ triflu^^ iridude an alkyli :i - p ;l 

ia|k^nyi/,or iafyl;Tadic^!;^^ V^-;"t;^:ir:-^ y-^-'^ J'^- ^i. ::'::.; ; - ■ - ■ . ! 

th^ iipriHterhiiha^ r ; ; y : ; r i : -I 

3lkyi; bridging satur^ : ; ■ J | i 

nng[n6t (X)rite^^^ sulphbne mp l:!:^;^:' - ! -^i - -1 

aryl;.alKynyl;: fe^ ; -i^ !S Jr 

bbntaiHiing;^ : ; : I 1 . ^ 

clia!kylai|yla^ ::: f- : .: ; ^ • ; ; 

Hydrpgen and an a^ 
hydrogen and a^ 

bpnd^d .to '■'{'■■M- .hi 

nitrogen' bpnd^^^ urethane except ; : • : O^':; - J; J;- i:i 

having !a nitrogen;^ andian :i:y . ;r.y ;.;y 

thiburethanes haying a m jo hydrogeh^ahd'a^ i • / ;^/;L V 

(X;:Prunsatyr;^ j;; 
lactdn^;:J^|p^ 
alkylsiiane;"^ 
with=t|e-pr^ 

arylthipamidbl^^V^ 

acyjoxy wherein; t^^^ ; ly-J^isij^i^ :•. li-y;;:;: i 

with Ih^furthi^fi:^^ 

triple bond iors^trlary^ rJ^- ''[ 

unsaturatjpn;pf-tf^ 

4i:The;prooejss^ 

$did;polycyclm^ - ^ ' , . v. ^ 

coupling an :|s^^ 

anilidiB-linke^ 

fnj^itheiEim^ 

wheiieiffith^ 
f;^sulting:fofiTi 

XIJis:se|e[Ct0d '^'-^^MrJ ' ^-'M^B^^ 

*:is.;oxygen;dr:sulfun Vf ■ t^- 

Rla.;^i[lb,;and^^f^^ 

judical?;; th<e non 

nioret^r'r^ 

the terminal: rad 

aryl; alkehyl; allyi^^ :;: -::^y : i; • 'j;^^ 

tri:(alkb)(y) silyl;:flyoh 

trialk\^silpxy; ac^dxy^t^^ ;= r*: ;.; : vl 

raidical- aryloxy; trifluorbmethyl^^ : ;^ :! : :! i V;; 

ia!kenyl^:dr;aryl;radiM^ 

the hpril-terhfiin^^^ i; I 

alkyi'iuliy brpart^^^ thd i!^ 

an!lide.at:R!a iandiRlb;<s?3t satuna^tedi i 
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saturated alkerie ring; aryl; heteroarpmatic that e^^^ ^ ~ ' ^ • 

that exdudes sulfur except as sulphohe; heterocyclic th 

saturated fused to the benzene ring oiF the aniiide at RIa and R'b or R'b and RIG 

that exclude sulfur except as the sulphbne moiety; ketone; ester; ketal; acetal; 

ether; dialkylaryianriine; m 

to hydrogen and an aryl group; urea except urea hav^^^ 

hydrogen arid an aryt group; thioanriide except thioamide having a nitrogen 

bonded to hydrogen and an aryl grb^ 

nitrogen bonded to tiydrpge.a group;; urethane except urethane ; 

haying a njtrdgen bondW 

thiourethahe having a nitrogen bonded to hydrogen and^a 

a -unsaturated ketone dr ester; sulphone; sulphonam^^ . : 

lactone; lactanri; lactim; sultam; sultim 
alkylsilane;;Silyl ether; silpxane; orthq 

with the proviso that at least 6ne ortho positiohiof the aniiide must be hydrogen and 

not -pccupiediby R'a, R*". or R^^ ■ 

R2/ R3; R4i; and^^ R^ a group of terminal and non : 

teTOina^^^^^^ j 
yvitti orie;;of radicals. ; ; :j ; | 

thb.;termina!:|radij^ dorisistiing of hydrogen; alkyi; ^ • ■ ; i'li 

aryi; alke^nyi; all^^^ : 1 

dialkylarylsiiyl;i:tri^(^^^^ bromine; cyanide; alkpxy;;^^^^^^ : ; • : j 

i3rthpfprrni^;:1^^^^ ■ : vl 

radi6al;;ai^bi>^;triflu ' ' H ! 7 ! 

alken>d, or afVl ira^^ riph-terminal ;radic3 selected from a group consisting of alkyI; cyclic ; 

al kvl;. bridging saturat^^ : ' : • - ; : x : j 

ring hot cbntairiing su^^ olefin;; . . ; : ' 'A 

jsiryl; ^jkynyl; -h^terb^ ; : \ : i;^ ^ ;i 

cbhtailning sulfur e^ v ; : ::i 

dialkyiarvlam = : ;; ' ; I 

hji^rogein^n^^ . ; vi: j!; j 

%drpg6n ahd.a^^ a hitrbgen . . ■ : j 

bdnd^d itp ■. ' i ; : : ; : ■ ; ^1 

nitrogen -bonded to^ • -V; :A 

having a nitrpgen^^ ; j i vi j^J '-^ 

^hipurethiari!Ets:h^ to hyd^bgbh jartd i^^^ I ^ ; 

3i -uhsatur^tedikdfo^ - :/ Z !i ;j 

lactone; lactam; lad^ i " : ; ^ r; ; !; :^^^ 

alkylsiiane;isilyi et^^ 

afnlh6;iiaii^ 
arylthidamidp;; 
acyjoxy: radica 

p^nnbtnlid 'fyZ'':y.r^■^ 
ddubfe-prin^^ ^ ^ : ^ : ! ::| 

with the y; 8 ;un^^ be a sulphonyl] 

radical, a vinylic radical < ^ I 

Unte§s;3.c?piTi^^ ' 7 ^ | 

5, :The pi;pcess, accdrdi step^ performed prior to ; ! 

said;pQlycyclizing stiep: hii^^^^^^i^- •'■•'J'':^: • ' ' L . ' ' ; i ^ . 1 

cpuplihg anisibcyanate brth^ si K;y-unsaturated aminejFb^ :. 

the ahilid^inte cpnsisitihg of IriarylrS-::^ :f ! : ^ 

aikenyiurMiafKJ;l by tliefplipwing:;;^^ v-;;! 

nsiadi6nr;;;;ir^^ i ! "'./^'^^ • !j 

and the aniiide linkbd-h is represented by the following structure: . • ; 

wherein the ahilide-linked-alkene resulting from said coupling step and the anilide-linkedheterocycle ■■ ; 
resulting form said polycyclization step are limited by said coupling step as follows: j 
XI is selected from the group consisting of oxygen and sulfur; 

X2 is niV^gen;^/ _ ::L :L;-;u:;/-_.' : u.:.-....;.' _ ' :„ :: 
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RIa; Rib - and RIc are each indepe^^^^ terminal and non-ternriinal 7 " 

radicals, the non-terminal rad with one or ^ 

mpre of th^ termihaf or n6n-t^ '■; 

the ternrjinalradicals being selected from, the; group ^.ot^ hydrogen; alkyi; 

iarVf; alkenyl^allyl;>ialkylsilyi; a^ : ; :* ^ ['--J [ • 

tri (alkoxy) silyl; fluorine; chlorine; ti^^ ' V : i - 

trialkylsiloxy; acyibxy that in^ 

radical •;aryloxy;trifluprornethy^^^^^ 

alkenyl, :or aryl radical; andi s j p^-^^^ ; ; L : '-^^ ' / - • : : : ! : r. :^ : ■ ; j 

the non-terrhihal radicals are seiected from the group consisting of alkyI; cyclic: '^ 

alkyI; fully by partially saturated ring alky) fuised to the benzene ring ofthe.; . : ■: . i 

ariilidealB'a and R:b or at R^^ J . , i 

jsaturated alkene ring; aryl;- h^^^^ . ■ 1 

that excludes sulfur except isulphbne; hetej-ocycHc that are partially or fully . :. ■ :L r. 

saftiirated fused tp tfeibfensi^n^^^ RIC : : : ; ■ : - !i- i -1 

iihat ^)i^clydiB^tj|fure^^ \\i.:.:\-J^:^--^^^ 

ether; di^ll<ylaryliam bphded J : i ^ ■^■'r-''^''-: ^ \ -j 

fo;hj^rogen andiia^^ a nitrogenibonded to ; ■ f : i j: / ::| 

hydrogen and ah ar>i;g^ 

bonded ;tpliydi^genj^^ ■ ; - : -nV: Srr-ii:: 

nitrogiBn bonded td^^ 

having a nitrogen^ . ; ■ : 1j; • = : : 

thiourett^ ]• ::= ; :; ; v; i; | 

ei^ijhjsatura^^d 

!actoni5;;:lact^ 

alkyisHane; -silyi et^^ 

yyiUi theiprpiy^ i : : : I 

hpfcKbupi^^ 

df^terminaland'hd^^^ vy''''-:;::^-^ C:^-': '''i:\'-]:-:ry^^^^^^^ 

terminal radicals/ the np^ radicals ppten^^ 

ieiTOinal-or.nQriTterr^ [^Qlzir':^ Mc''^}^^^: ?:^ 

th^ terminiarradiic^i^^ 

^ryl; alken>^; al|>^^^ ; ' : : ^: j 

diaikylarylsilyl; tri :(alko>(y);sil^^ 

oilhQforrnyj;^^^ 

^adic^I; iaiyi6k^;tfif|U^^ ir^: : i . i r:^;^ 

alfseriyi,' or:ai7|.^^^ and::': J :7::jir^ j'^rr^iy:^ ^S--^^^ ::|:;:?:77:-;/-i" " f'!;;/ ^ ;!> ■■ ; :'"::::x;"7':'^:iL-;;^^ =\i 

the nonrfermin^^^ algrpup cpnsisting 

alky^;: bridging s^^ ;i;r^^|i*f^i;j;^|^^ 

rinis(;hot c^nt^^ 

ar)it;-ai|kyr^ 

cpntainingsulfur 

diialkylai^^aminer 

h>^!rQg^(j 

hyi?}rdg6h|^h^ 

bclndeditb hyd^ ; 
nitfbgen bonded^to^;^^ 
having:^ m 
thjbjQri^^ 

ali-iinsatura^^ • j ; y;:;:.^ H ':- ; -h-^^^^:^ : I 

lactone;; iacta^ 

aikyii^ilane;; iiiyi ^her; siibxahe; prth^^ : i ? ^ 

iA;ithj^h^:prov(^p^t^^ 

iaminb, alkyta^ ^ : ■'7:! i^^^^ 

arylthibamidbi arylMrb^ ^ ;:v,^^: i ; 

acyldxy radicals thatinb^ : ' :;k- „ ^ /': ^^ ■ •: : ^^H j^:' ; ' 

with thi^'further prpv^ . ; ! : • ^ v :C ! ] 

double:br triple: bpnd;br-a^^ that is^conjugated i 

with the y;i8:unsiatura^^ I- '^•i^' " 4; r:^ i : v >!; :;:;;>;;;"^ii:|;":x^O:^br ?. : ' :| 

witti the furtheir p^^^ :' .:• | 

uri|eis;$;a dpmp^ ; : i 7 : i ; ^ ; 7 

QFMjCRgF^if^ .-v-^ :::::••:;- -::•••• ;: • : . • ::• • ■• - :>■!-.::-::■; 
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6. The process, according to claim 1 , further comprising the following additional step, performed prior to \ 
said polycyclizing step: ' ! \ 
coupling aPiy-unsaturatedalOThdl or ^^t^ 
thiophosgenejn a threes way reaction for producirig 
selected from a group consisting of arylcarbam^^ 

arylthiocartiambyl-alkeine^ . ! 

and the anilide-linked-hete^^^ the follovying structure: : - 

wherein the anilide-linked-al^ colipling step arid the anillde-linkedheterocycle . • / : 

resulting form said polycyclizatibn step are limited by said, coupling step as follows: 
XUs selected from the group consisting of oxygen and sulfur; X2 is oxygen; RIa, Rib, and RIc are each 1 
independently selected from a group of terminal and non-termjnal ; . \ j 

radicals, the nonterminal radicals potehtially in 

mbre of the tenriinal ; . . | 

the termirial radicals being s^^^^ group consisting of hydrogen; alkyi; ; ' :~' ; ; .J 

aryl; aikenyl; a|iyi^ ^kyldiarylsilyl; ■ ^ : . '^ ; - ^ -yi -r'^ 

tri;:{alkoxy);si|y(; flu^^ • • ; ;; r i ; : = ; ' ; 

trtalkylsilpxy; a^ : : \ . ^ ' 

radical; aryloxj^ trifluoromethyi ■ 

alkenyl, priary! iradica^ ; ^^^i^'-^^^j-^'^^^ ^ ;v ■ 'i:]': " . ■" ■ ^ 

the rifon^term cdnsistingbfalkyl; cyclic : . i| 

alky!;;fuliy or -j^artiilly fused tathbi^^ ring of the ^ : ! 

anilide at R'a i^d R-^ : - ; -ir^lM:::: '•■ V i^^^ vl 

saturated aikeneri^ :: ; Jv^^^ 

that e)C(^U!des;sui^^ excejpt as sulpto^ partially or fully * • ; 

s;a^ur:?(t^d;fi^ : 

that exdUd^J^U^ - ^ l^^i -^ ; ;h J ^^^- ■ ' 

(Either; dialkylarylarnine; ni^^^^ a ri't^PQeri bonded. ; ; - 

to hyxlTOgen ^ahd an aryj ' "o^^^- r ■■; ^^^^ I ! • 0 ! : • ^ 

fiydrdgen eind art^ :-^^} y'--[. i J:'::; :| 

bonded to; hydipge^ a : = r ;^ '-^ ^ 5' ' :! 

nitrogen bonded to hydros aryl group; urethane except urethane '.; T -ii^H ; • ■ 7 !• i ] - v 

haying a nitrpigen bonded to hy^ and an aryl group; thiou^^^ - / : " v : r ' ^ ^ j 

thiourethEine h^vihg:a;n afi aryl grbup; ' i i . ; ' ; : / : - ^ ; j 

(x, Prunsatur^pited ketbhe i^lphpne; sUlpI^^ : : ; 1 

lactone; lactam ;;:jactim;;s^ v ; 

alkylsilane; sil^d e^^ 

vyjth^thQ proyisbthatat le^ ■ ; Li^^i-! 

ndtbccupibdiby 

R2, R3/R4;;a^ 

terminal radicals^ potentially include 

with bnb'^brmor^^^ radiici^^^s-i^^ '^^^^:'r<^^'3\t::^\l.0^ •!•••:!• ■ V'i": 

the terminaj irddicals be^ girbup bbnsiMpg '■ ; li *-*: i ' i : '\ :r :=: ]:■:■ ^^j 

dialkyiar>^sil>1;:tri|:^^^^ - .1 

Qrthdfqrrnyi^ trj^ ^ : ; 

radic^l;;ar>lb)cV^:t^^ 

alkenyl/prarylirad^^ ^,y^-:r''^y^,[ :'^^ . J 

the non-terrfiinal radicalis:being selected V | 

alky!; bridging s^aturated or pa^^ 

ringi,not cpritainin5g;?^^^ . , : 

aiyl; alk^yl; heteroarpmatic n^^ v ■ ! J 

containing sulfur except as a sulphbne; ketone; ester; .ketal; acetal; ethier;; : T ; ■ : • ; l] 

dialkylaiylarhihe; nitrile; amide^e^^ 

hydrogen and an aryl group; urea except urea hayirtg a: nitrogen' borided 

hydrogen and an aryl group; thioamide except thioamides having a nitrogen . | 

bonded to hydrpgeh and an aryl group; thiourea e^^^ 

nitrogen bonded to hydrpgen and an aryl group; urethane except urethane 

havinga nitrogen. bonded to hydrogen and an aryl group; thiourethane except J 
thiourethanes; hay^^ _:i J 
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^;|RrUrisaturate^^ : ^ r ^ , : 3-'! 

iacfone;; lactam : i : . ; . • ' . ; ' : : : •! 

aikylsilape;;sil>^ ether;,s brthoesterr : , J;: : ■;: ^ . . /;■■] 

Wjth the proviso that:R2, iR3.^R4 i * • rj 

amino, alkylaminSp^ I / i:r- ' ' •: ' 7 : * j 

arVlthiqamido. a^ r ; :; j : I 

abylpjc^r radicals th^^ v ■ :: ^ . - ^ :' ^^ij 

with the further pr<^^ a ;; - : • :l : : ! 1 

double br Wplebdhd^ conjugated: . : ; : - . :- : V; / ; 1 
with; the:y; 5 un^^ 

With'the furth^^ : v • ' ^M^fr^ : / 

iijnles^^t^ R$:j$ the;sarTie J : : ' ; ! j: : ] 

7^ :THe process;:^ -H 

said'piolycycjiiang '• -^i'-y-^^^]-^^^ 

(Dbupli^^^ 

threjeiw^y'c^ ; : -j^::!^^^ X , i j;| 

foliowin^^ 

ain^itl^'an^^ 

whefein;;thejan^ 
r^syltitigiifom 

Rlaijirab^Ja^ 
radipai^iHW 

tfife;it0f!iirt 

trialkylsiloxy; acylbxy that include an aryloxy. alkoxyr aryl. alk^ ^ 
radical; aryloxy; trifluoromethyl; SLil{Dhonyl; and acyl that include an alkyi;- ^ % , , . . - ^ - 'A 
alkenyl, or aryl radical; and . ^ . . - . , ^ „ . :/'^VrT:' 7 ^ ..^^^ 

iinilide;iat F^'$ $^ 

saturated^ajk 

jthatiexciude^ 

(hiatipdul^ 

ether; dialkylarylamine; nitrile;:amide except amide having a nitrogen bonded — . 

hydrogen and an aryl group; thioamide except thioamide having a nitrogen . ^ ' ^ - [ /" ;| 

nitrogen bonded to hydrogen and an aryrgroup;.urethane except urethane ; * " l: ' " • ' : ^ 

haying: a Init^ 

thiourethane having a nitrogen bonded^ to hydrogen and an aryl group; ^; , . , . . % J 

.^I^Mrt^jcit^ 
jaGter|6;:|lac3 
aiKi^silane;|s^^ 

)|i(|tjj:p(^^ 

not occupied by Fi?*a. R'b, or R"; and - ^ ' . ^ : * ^ . 1- r- , • v 

R2. R3i^;R4^ 

fenriinalira^^^ 

with'-prije-br^ •i'-i^^'-v?'^^ 

th^ tierminai;^^ '3r^':-ClU-:-y^-'-'^']:^:^ 

aiyiijajkenyi;^^^ 

diaikyiarvlsil^ 

ofthofofm^ 
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the non-terminal ^ ^ ^ : ^j;;!^ 

alkyl; bridging^saturated qr.partte - ! . \ .. j 

ring not confining sulfur except as the sulph cyclic olefin; v . . : : jj^ 

aryi; alkynyl; heterpardmatic not contain!^ * ; ; | 

containing sulfur :fexceptas;a sulphon • :| 

dialkytarylamine; m^^ : ^ :^^\ 

hydrogen iahd[ ah aryl :^rxiup^ to ; ^ / ' y ; i 

hydrogen aodian aryl grpu excepHhioafTiides.having a nit^ :V I 

bonded to! hj^roge^^ Va 
nitrogen bonded'to h I 
having af hitro^^n bonded :to;hydrpgen\ahd;a^^ \; | 

thiouretharies'ihaying a m ; > • ■ • ■ ^ ^ ] 

as-srunsaturated ketone pr^ster; sulphone^ i] 
lactone; Jactam; :]^^^ :^ : ^ ' I 

alkylsilanji; silyi eth^n jsijopne; brt^ 

R4,::B^ii5^(^^ bromine^ ; / : A^i- .' x :| 

anninp: alkviam 
aryitfYipamidc^ 
gcylpxy iriKiprpoira^^ 

beTa(^ii:>als%0t hav^ bi^: iv:^!:-!!' ;i- Miiri^i ; :: ;/^;:::';:!;-? r-r,';:'-^ • 7--:; r'- : 

triple bpnds-pr ar^ pr hetiera^ : i * ^ : • . : I 

cinMturatiort^ 
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